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(54) OPTICAL INFORMATION RECORDING MEDIUM 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a high-density optical 
information recording medium which is provided with a 
crystallization acceleration layer and has an SbTe-base recording 
material having a metastable Sb3Te phase, attains the compatibility 
of the preservable reliability of the medium as a product with the 
crystallization of the recording layer in a film forming stage and does 
not require initialization. 

SOLUTION: This optical information recording medium is formed by 
laminating at least a first protective layer, the crystallization 
acceleration layer, recording layer, second protective layer and 
reflection layer on a substrate. The crystallization acceleration layer 
is material containing Bi atoms and the recording layer consists 
essentially of Sb and Te, has the metastable Sb3Te phase 
consisting of a space group Fm3m and is added with Ge or Ge and 
In and its crystallization temperature (Tc) exists in a range of 145° 
C<Tc<185° C. The relation „+0.7„>„ holds between the Ge atom 
composition („ atom.%) and In atom composition („ atom.%) as well 
as Bi atom composition („ atom.%) in the average composition of the 
recording layer and the crystallization acceleration layer. 
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_h. $f^b<t^0. 4nm«, Sb(C»*b<tt0. 

8 nmfiJUh-cfcSo tt*ftiE3tJB<oUt**±BTR«[* 

45^10^185, ^^^]a + 0. 7 0 > y ^r^^(- 

mtc^^b&mmbtez>tift]ft*is< ^\ iot.g 

d^^bV^o 

[0 0 3 4] *»MojtW«IB*l(C*<OB»ilc:W:. S 
b, Te*ririt5>i:U"CffllB»Fm3md»b*«»ft3t 
Sb 3 To««r#-r«1EfMi*«[«**t6. w^tcj; 

4cjSCfrfiS5««E«3& s ^Iffi-C*>5o ft^\ 5B»F 
m3m36^b#^3IA/«*ffi«:a*Sri: 52P*^S b 3 T 

[0 0 3 5] £fc, IB»«f14<0[r]±. «#«ffi140fRj± 

ir x iii^tc*. ivmytm. vwtTtm. vim^m, «r± 

S5cSlXr5»»^«7c*3&^51finfc^*0^ft< £ t 

sfttaa^^i 4 s^j^jti 8 sw^^sitsin 

-fZ^b&XZZo 
[0 0 3 6] IB»»JCttG e tzftlZG e&XXfil n&m 
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^#i-^o Ge, i n&*<omm&t urfi. gymsas 

Sb 3 TeJpj?3e*iO»J«dSHIit*5fc 
»#SL<ftV\, ctoT. #^rOSSai«fc LTfl, ff* 
t<IHOa t om%*S|-C*>!K ct 0»* b< Mt7 a 
t om%*at-C*>0. Sbl:jfSL<fi5a tom%* 

ffi-vhZo mmmnmmi*. a»i o-ioonm, # 

£L<tel5~35nm. J: D&^K lil 5-2 5 n 
mt*)5o 1 0 nmJ: 9«v^t % JfcKiRtB^fi-puiEft 
Sir LT£>«ig*3fcV\ 1 0 0 nmj; 9 t . 39% 

< ft Sfcae>T*»*dsJH«p-C# ft < ft 
[0 0 3 7] 4c«nK:J:«Xfflr*e*«Effoiffi|»Hi 

k*-*-. (i) 3d$s«. (2) &mi<Dffimitm. 

(3) #ISAft«3JI. (4) ^ISflUi. (5) *SSg 2 
nnwtm* (6) #ESM-ttNMI-C«>D. (7) ttj&X 
fclSCt (6) (0±(cKitbtL5^«IS^«aS (uv 

[0 0 3 8] *3891te*5t*T. Sg 1 XtfSB 2 Oll^I 
(fi&M) ( 2 ) ( 5 ) t LTtt, S i O x , Z n 

O, Sn0 2 , AI2O3, T i 0 2 , I n 2 0 3 , MgO, 
Z r 0 2 , Ta 2 05^<0&JR*^k«J, S13N4, Al 
N, TiN, BN, Z r N^^tft^, ZnS, TaS 
4**>8tfk4*K S i C, TaC, B 4 C, WC, T i C, 

z r c»©«fbfca**tf feft*. ij£# 

fflV^^HTf^o S^fttUTH ZnS 

£SiOx, Ta 2 0 5 i:SiOx^»f?)n5o wfrb 

[0 0 3 9] SB 1 OflttttJI ( 2 ) (OKi^fi, 50-2 
5 0nm(Ol|HT, 7 5nm-2 0 0nm^L 
V\, 5 0nmJ:9»<ft5t > »«*ttfftg|flatBoffic 
T. WttttffiT* *j»»*OflrFfcft9#S^<fti\, 
2 5 0nmJ:^f</^^ y * J: 

DfcD, 8S««F^«ft<0(ftT*t>*:e>f ^"C»*L< ft 

v\ m 2 <£>^mwf ( 5 > <nmmte. 1 o n m~ 100 

nmOSSHci: 15nra-50 nm^S LV\> 2 
tt#ffiTL#*U< ftV*. lOOnm^S^Sd:, !Sg 

[0 0 4 0] (6) fc LTfl, A 1 , Au, 

Cu, Ag, Cr, Sn, Zn, In, Pd, Zr, F 
e, Co, Ni, Si, Ge, Sb, Ta, W, T i , 
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»«:ffl^5:tm5. AllcTiSrO. 
1 w t %~ 5 w t %O$5H"CSSS0bfcA 1 T i -&&ft*f 
*sa§fetf fettle M^iSCt, Sft5&M. ^Xflfi 
LTfc J: v\> w<Z)Jli, m«r&*ftK:tt. 
iStSrtMJTfcMitt, 30nm-250 
nm, ff^L<fi, 5 0nm-15 0nm-Cfc5o 81 

f&M (6) |:AgifcttAg^S:ffll\ ^oZnSft 
<fcft*S*L5«<tSr**-rS*2»*{*/i (5) (fc 

is.fi. z n s £ s i o 2 toB^tt) taiLm 

» * JUHRHMF Lfc»*fcJWJrttft£U**«T# A b*t 

^ *B&Jtt-Sfc*fwAg*fcttAg^^e>ftSSi*JkJR 
m (6) fcZnSft4ffcft*4*L**JMr*#r«»2 
(5) fc©B»!i. IBrl^tts ic, si 

N, ZnS, Z r 0 2 ft ^Klft*SnS«tJ**:** ftV* 

[0041] jiia^WHsf. «rtte±a»f**K»«flc 

tt, ffilitf. W6 3 5 nm^|(j:i if— WA 

0. 6£\ fe5V^6 6 0 nmO^I«ci/-f--CNA 

0. es^f^^Ty^^Eg^t^r^^-e^ 

£0 &»Jjmt ltd, ffilfctf. Pulse Widt 
h Modulatio n^^^n— K£ s E FMXIiE 
FM + [8/1 6RLL (2, 1 0) ] Jiftffl^S: 

JRU fta**9 3SUffft5*i«><oto-e*>5o 

» (IBS) /^!7->?l^7->fta/N 0 !7-i4o"CV> 

t, »»^!7— ttK*mu^i7— a**-eTrfs. M3 

il^. 3. 5m/s e c — 8. 5 m/ s e c. ^i^- 
^ fflL/<!7^ttlmWaT-Cffft5#, ^JX^IBSfcO-C 
ttft<. 8. 5m/sec — 17. 0m/secft£\ 
. 8. 5m/s e cSrtt*5j»3«pt*,5 5 5 D 
[0 0 4 2] 

[MM] BTfc. Hlfi«S:**fT*38W**6>fJ:»» 

m. 11*0. emnKO^^-^-hSglr^ljL, 
:oSffiii:l-^l@i: IT (Z n S) so (S i o 
2) 20. *£iSflsffiii/§ (**ttlJittKTo#jlll6«, it 
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i&wciE*) . m~(o^mmti,x (znsi 8 o (s i 

0 2 ) 20. fc&mt bTA Hit 

ftri 5 Mfc r « jKK»% < , 5 msi-kx*htit&km 

j$R£ 1 = ZnS-Si0 2 (gl ORKttJl) 
^01^3 : GAM 

/£R*4 : ZnS'Si0 2 (g2 (OffimftM) 
&m^5 : A 1 T i 

[0 0 4 3] »ltt^aT}^tc 
/fcR*l. 4 

SAl^J : RF 4 kW/8>fy^-yy h 
iS^B-ti : 2mT o r r 
: A r 

jf^I±t) : 2mT o r r 
^f^@ : A r 

SA1^:DC0. 4kW/8>fyf^yh 
JfX&jj : 2 mT o r r 
: A r 

gAl^ : DC 5 kW/8^fW^y h 
jf^Eijj ' 2 mT o r r 
jJ*m : A r 

Eg^Wffi«fi6 6 0nm, NA 
0. 6 5©fcry^7y^yKS:fflV\ |ES«S0. 2 
6 7/zm/b i t, + j/^— :/iE»K: 

[0 0 4 4] (JglMl) EiI^MGe 4 Sb 68 
T e 28 (T c : 15 5t) . ^J¥£r 2 OnmtU *£J| 
{bffiitSO^Jpf^B i , BIJ¥£0. 4nmttf: 0 «&J* 

GeilBi r 5, Ge 3. 8 a t o 

m%, B i 2 a t o m%T*fc 9 . G e JDS^jfljSfc ( a a t 
om%) *5<fctfl nJDS^IS&J* (flat o m%) %:bTf\C 
B i IS^-fi^ ( y a t o m%) (OR|^ a + 0 . 7 0 ^ y 

tt. GflbR5K3. 5m/s, SS^!7-13mWt?SS 

Lfc8L 8ot8 5%fiMTiaoofflgr#, S 

£*ftji3. 5m/s, Ka c !7-0. SmWt^^ 
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[0 0 4 5] *16«|l*5J:lf*5t©*lt«2-'7 
9***±fcC«B<0¥R (K*2 0 0 nm) SrHlfiffil 

£Mtt£X&*r ( (*) t^n-t^xi iMvx 

(EXSTAR6 0 0 0) N ^^ffftiffi^g 
10 (DSC 2 2 0) ^±oT«*ftja*«r*» 
fc. n©fc*Oj*»«f 1 O^/m i n fc 

[0 0 4 6] (^1«2) fB»«tf>*mS:G e 5 . 3 S b 
68T e 2 6. 7 (T c : 16 5t), ^J¥£ 20nmtU 
*giftffc{EiiJl<DW#** B i . 1 . 0 n m t bfc G 

(t6Ge^Bi^^*^/c^^5s Ge5. 0a 
t o m%, B i 5 . 0 a t o m%X*&> 9 , G e J®^&&£)c 
(a a t om%) joit/I nKfW (0 a t o m%) 
20 febWCB (rat om%) + 

TKKf^SWf, SrfFflBLfco 

tt. fHKR%3. 5m/ s> 1E«'*!7— 1 3mWtlE® 

bfc^. s 0^8 5%#fs^T(-i o ommuftm. w 

«13. 5m/s. M/^- 0. 8mWt7^A 

[0 0 4 7] (HKW3) 1BftJl<0*m«:G e 5 . 3 S b 
30 68T e 2 6. 7 (Tcl6 5t) N SIJ¥$: 1 9 nm£ U £g 

5G e t B i CO^^f^^r^^fci: ^^>. G e 5 a t o m 
%, B i 2 a t o m%Trfe *) , G e ja^-*aj* ( a a t o 
m%) *5 J: I nJK^FJBj* (/3 a t o m%) ftfetf^B 
iJS^l^ (yat om%) ©R»Cla + 0. 7^y(D 

l7-13mW^!Bfttfc«, 8 0t8 5%#lST^l 
« 0 0mm&&&. W£i»5£3. 5m/s,S4/^ 
0. 8mWtf9^^«f©^y^!:fffltT4ofc 0 

[0 0 4 8] (iMN) E^i^^Ge 2 .iIn 
5. 2 S b 7 oT e 2 2. 7 (Tcl80t) , 1 9 nm 

£U &M*ik^m<OttPt*B i . Ki?^: 1 . 0nm£ 

5^ fci^^^ Ge 2. Oat o m%, I n 5. 0 a t o 
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m, B i 5. Oat o m%Tfc 9 x G e ig^/BjS (a a 
t om%) &£Xf I nm*m& (0 a t o m%) KbTf 
KlB i (y a t o m%) (DPflfCa + 0. 7^ 

S«liS7. Om/s. ISS^!7— l'3mW-CfB«Ufc 

8 0t8 5%#iaTl:ioo«#i, s^n 

5$3. 5m/s N W£s<*7— 0. 8 mWe7>^iff 

[0 0 4 9] (Iilfi«|5) IE®® 0#£f£G e 4 .2l n 
3.2Sb7 2 Te 2 o.5 (T c 1 8 0t) 1 9 

nmt Ufc 0 ttSft{E3iJico«-3p|.SrB i t U ®IJ¥£ 
1. 0nmiU; e «a^*ff-J: 9ia»Si»ift{E31 

Sm^&'&tbtzb G e 4. 0 a t o m%, In 

3 . 0 a t o m%, B i 5 . 0 a t o m%"C*3 5, Ge 
m^m& (a a t om%) *3 J: TJ 5 I n JH^fij* (flat 
om%) ft&W:B ilSWfijifc (y a t o m%) £>Pfll£ 
a + 0. 7 02y0BBfftfA£LTV*fc. J:E«j*o«E 

fB®*&5£7. Om/s, Eft^-13m 
WT^IB^b/c^. 8 0t8 5%#^Tl:iOO« 
^«SjS3. 5m/s. S£^°!7-0. 8mWt 

[0 0 5 0] (HJE0ij6) E&I^MGe 7 . 0 Sb 
70T e 2 3.0 (T c 1 8 5*0) , Rj*& 2 0 nm£ U » 
^{b{£5S®^W^^B i , RVfrl. Onmat SL 
rt»«rte ± 8 Eft* 4: tirAftlHMI <h ©¥*M&/*fc*5** 
5GetB i ^#*«r3ftae>fc j: G e 6. 7 a t 

o m%, B i 5. 0 a t o m%T*£> !), Ge IH^JI&JSfc 

(a a t om%) *5&Xf I nl«^ ( /3 a t o m%) 
46VI:B iffi^mtS. (y a t om%) O^(-a + 0. 
7 j3^y Oil^dS^UTV^o 

flMHt*rfF*Lfc. «#mmttfi. lB4Sj»3i7. 0 m/ 
s, IEft^l7— 1 3mW-ClB«U^:«. 8 0t8 5%# 
HStT^l 0 O^PPflfS^a. «&»jg3. 5m/ s> S 
*'*!7— 0 . 8 mWT'7 ^VMt^(Di>y ? SrffMffi Uf? 
ttofc. 8I«Oglt*fj:18%Bi-efc^ I54SUI# 

[0 0 5 1 ] (H*6#J7) E«»0»3|»SrGe4.5l n 
1.5S byoT e 2 4 (Tcl6 8t) . RJS& 20nmi 
U IMfcfiHMGtmtrB i . 0nmi:l 

l^ttSG e*3j;tf I n&btflCB i O^W^£##>*: 
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Ge4. 3ato m%, I n 1 . 4 a t o m 
%, B i 5 . 0 a t o m%T*> 5, Ge ( a a 

t om%) &&Xfl (/3 a t o m%) K^Xf 

(CB i ffi^^a^g (y a t o m%) 0^(-a + 0. 7 0^ 

iD£r Lfci f»|:»UAg 3 a t om%Sr«Jn 

[0052] 7^43, ±&,&9£mm\z.&\,*x * iesuios* 

[0 0 5 3] ±fB#*^S^J^C*5V^TIB®•^— ^<^> 

«Ms**t*o*l 0 t^se*©-«t uxnifiey 1 

Ko^TI^K^Lfco iTVw-^SB (2 2) \zrr^J^V 
t*-*—* (21) dSjE«^jsg*ixrv^So^t>^ 

*0 3^65 (2 2) i7^KS|S (2 3) ^jefiOfiH 1 ** 

I4oTV^oiSb^5 0 7^K« (2 3) ©agfttttfc 
S*<W^v^Jc:*t tt > P/v^n (22) oJIgSttJK 

3) o^fitt, **{d3S«a»^*3v^Tffim"x?fiKfiLfc 

*§ift-CS>5o ^*llH»Lt, (2 2) C0*Sf B 

[0 0 5 4] (ItKMl) lE^S^It^^G e 8 S b 70 
Te 2 2 (Tc 1 9 2*0 fcU fif ^ 1 9nmat 
SA^bffi3lM^«-JfSf^B i lnmt bfc e 

tt5GeiBiO*m*ftfci:5, Ge7. 6a 
t o m%, B i 5 a t o m%T*fe 0 , G e (a 
a t om%) *5«tt5l nJH^m^ (0 a t o m%) # <b 
XflZ B i IS^-ia^ ( y a t o m%) (^^t- a + 0 . 7 fl 
^ ^y OH«*S*3£L-CV^fc^. Tc(il45STc^l 

[0 0 5 5] (Jttt«2) IB^SO^JlSf^GesI njS 
b?oT e 2 4 (Tcl75t) RJ?^r 19nmi 

U ^^{bffiat®^)WJ|Sf^B i <h ^i?Sr0. 3 n m 
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ftfzt G e 4. 8 a t o m%, I n 0. 9 a t o 

m%, B i 1 . 5 a t o m%T*h 19 > G e JDR^te/fc ( a 
a t om%) *o£Tf I (0 a t o m%) ftb 

tff-B i JDS^F-fijjfc (y a t o m%) + 7 0 

S^iiS^MJ^bftT^SfccD^ B i <E>ffi|J¥J&s 0 . 3 
nm^^V *1Z&m&{£1&m%}Mt:<D&»&7F+ft t ft 0 , 

[0 0 5 6] (Jtttfl 3 ) JUg#J 2 JS#V^T*»ftffi* 

B i t U Ri^Sr^) 0. 2 nm. o) 0. 
Snm. a) 1. Onm. H) 1. 3nmtlf: 0 JBjgR 

Ge £B i 0^^£r*#>fc<b ^ x -Y) Ge 4. 8 a 
t om%, InO. 9atom%, Bi 1. 01. 0a 
tom%. n) Ge4. 8 a t o m%, InO. 9at 

0 m%, B i 3 . 0 a t o m% x rs) G e 4 . 8 a t o 
m%, InO. 9atom%, Bi 5. 0 a t o m% N 
~) Ge4. 8ato m%, InO. 9 a t o m%, B 

1 6. 4 a t o m%T*£>o/c: 0 -f) . n) s ^)(:oV^ 
TttG eJDS^ffijft (a a tom%) *5 <fctf I nj^^jfi^ 

(0 a t om%) ftbtflCB i Jg^-jfifiJc ( y a t o m 
%) + 0 . 7 0 ^ y (DmW^mtl LTt^C^\ ~) 

fcov*Tfc*iS;fcLTV^ftj&>o;fco Jia5«fig<Z)|SEff t-ov^ 

T*rtBT?*>ofc. ICO^T ii»BI«: 0>RI** fit 

#«*ttfcMLTtt, e«fc»»3. 5m/s % f3«'*!7 
-1 3mWtEftUfc«, 8 0t8 5%#igT(nO 

8 m 3 T{|f ^ ^ SrM Lff ft o fc i ^ 6 , IE 

J58 (a a t om%) I n m^B.^ (0 a torn 

%) ftb^B ilj^tofc (y a t om%) OBB^a + 
0. 7^ 7 (^) : W 

[0 0 5 7] (Jt«fi»J4) GflU|0#»«rG e 3 S b 7 0 
Te 22 (Tcl4 2t) £ U SIJ¥£r 1 9 nm^: Lfc c 
«eftfk(EiiJi<D«-?|sfSrB i t KJ¥£r0. 4 n m t L 

tC:}oft£G e ^ B i (D^mZ&tbtzt w^5>, Ge2. 
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8 a t o m%, B i 2 . 0 a t o m%X*&> !», Ge 

U a t om%) jo«tt5l nJDS^JB^ (0 a torn 
%) ftbtftCB i jSC^ffi/S (y a t om%) + 
0. 7^y<DiiM4tTV^c^, T c fi 1 4 5 ^ 

1 8%£*±-C#>*K E«i3flS|tft<bLTV^fco 
tf 5 . «#«*ttmBBUTB:. fB&*»3£7. 0m/s N IE 
ft/<7-l 3mWCEftt^«, 8 0t8 5%#IMT 
70 fcl 0 0B*IH«#«, S£l»iS3. 5m/s,R^y 
-0. 8mWt3 T«#©^2x*SrW«Ufr*ofct r. 
5, E«k-^-^tt^^?H3febTV^ D Sfefc:. Ml 

k&t>faotz 0 ^*U2T c 2* i 4 st^ffiV^fc*, fcfi 
•^B iOBJf^fflS:Ge"Ctt«l*Ji-5-i36S-e#i* % 

[0 0 5 8] Ot«0S5) IE^ii<D«-^f^G e 3 Z n 3 S 
b 70 Te 2 4 (Tcl75t:) mm* 2 0 nmb 

20 U «*ftffiSt*oa"»S:B i i: U Bt*«rl. Onm 

*a*^*5ttSGe43j:tJfB i <7)^W^£r2£#>fc £ r^> s 
G e 2 . 8 a t o m%, B i 4 . 5 a t o m%"Cfe «9 . 
G e JDg^fflJSfc (a a t o m%) ^5j:t^ I nKM ( jS 
a t om%) ft^t^fCB iH^JfiJ* (y a t o m%) (O 

©R*t*«:«Sbfctr*iailJt||©SJt*H:l 8%WJi 

tttBlttt, IBflbft3i7. 0m/s. Eft/^13 
^ mWt?!5»Lfc«, 8 0t8 5%#ffl^Tt- 1 0 0 ^P«1 
^#m> 5m/s. H^r? — 0. 8mW 

X3 T«#<o^y LfTftofe^r^. |E®^- 

^r±*^lc»BifeUTV^ 0 SflE 1 0 

^feo — ±ifHIB&SfiJSfcic*3V^-C Z nOft^D K I 
n*RiPLfc*&/££ Lfco :^^<Z)Tc[j:17 2 c CT' 

|iJ5K^*3ltSG eioJ:t/I n ft 15^ B i O^*^^^ 
#>fc<t w^>,Ge2. 8ato m%, I n 2 . 8 a t o 
40 m% x B i 4. 5 a t o m%"C^> «9 . Gel^M (a 
a t om%) *5J;TJU nlS^Jfifig (fat o m%) ft 
WlBiKM(yatom%) + 7 0 

^y ©H«^rtAU"CV^ 0 KM^^SIt^^^^Lfc 

t r ?>mwm<oKk$m}& 1 s %«_b-e*> o . emi#«i 

[0 0 5 9] 
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S b 3 TeMtt5S bTe*|E«»3|S|'Sr^-r53fe« 
aia«fflE*^*3V^T, Ge, In, B i £>S§i)£fc£:SBf£ 

*b X ttti tc 3b * * £ i" 5 t <o -c *> 5 o 
[0 2] *J6«»Jl^ffi»^ — ^o«*o«*Sr^UfcH 
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